We used European starlings, Sturnus vulgaris, to investigate the relationship between the cost paid to obtain food rewards and preference between stimuli associated with the resulting rewards. In no-choice trials either 16 1-m flights (high effort) or four 1-m flights (low effort) gave access to differently coloured keys. Pecking at these keys resulted in identical food rewards. When subjects were given choices between the coloured keys in choice trials without having paid any effort, the majority preferred the coloured key that was paired with the higher level of work in no-choice trials. We relate our findings to results in animal behaviour, psychology and economics,
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The vast majority of normative behavioural models predict action based on the premise that behaviour should maximize some increasing function of expected benefit and decreasing function of expected cost. In the literature on foraging, for instance, benefit is often associated with energy gains and cost with the use of time or energy, leading to models that predict preferences between food sources according to the maximization of either net rate of gain ((Gain Expenditure)/Time) or efficiency (Gain/ Expenditure). In the case of our study animal, the European starling, Sturnus vulgaris, net rate of gain successfully predicts decisions such as patch residence time (Kacelnik 1984) or the choice between flying and walking as a foraging mode (Bautista et al. 2001 ). There are, however, reports of behavioural findings that cannot be accounted for easily within these schemes.
One example is provided by Clement et al. (2000) , who reported that in binary choice tasks, pigeons, Columba livia, preferred secondary reinforcers that had previously been more expensive in terms of time and effort. This finding appears to conflict directly with conventional foraging models, which assume that foragers should prefer options that yield the greatest absolute payoff relative to time and effort. While Clement et al. (2000) remarked that their results seem related to various contrast effects, or the finding that payoff values are influenced not only by absolute effort and payoff amounts but also by relative changes in these dimensions (for an overview and discussion see Clement et al. 2000; see also Flaherty 1996) , no single model neatly accommodated their results. One hypothesis Clement et al. (2000) offered is that the state of the animal at the time of reward might play a part in the development of value preferences. This idea is supported by studies of incentive learning, which have shown that the value of a reward can depend on factors such as the difference in the subject's state between the time of acquisition and the time of expressing its preference (Balleine et al. 1995; Balleine & Dickinson 1998) .
Another case is the phenomenon known as 'contrafreeloading', where subjects prefer food sources that are associated with greater rather than lower work requirements (e.g. Neuringer 1969 Neuringer , 1970 Osbourne 1977; Inglis & Ferguson 1986; Inglis et al. 1997; Bean et al. 1999) . One line of argument in the literature on contrafreeloading (e.g. Inglis & Ferguson 1986; Inglis et al. 1997; Bean et al. 1999 ) is that it is not work itself, but additional information of some kind, that is being valued by the subjects. In this view, more demanding food sources may be associated with more information gain and this offsets the extra cost of working when the animal is not in too great a need for food. Hence, the argument goes, owing to 'information primacy' animals should prefer food that is harder to obtain when not very hungry and the opposite as energetic state declines, but the preference for work is only a side effect of the 'hunger for information'. Tasks requiring extra work but not yielding information 
